Oral insulin delivery: the potential of thiolated chitosan-insulin tablets on non-diabetic rats.
It was the aim of this study to develop a delivery system providing an improved efficacy of orally administered insulin utilizing a thiolated polymer. 2-Iminothiolane was covalently linked to chitosan. The resulting chitosan-TBA (chitosan-4-thiobutylamidine) conjugate exhibited 453.5+/-64.1 micromol thiol groups per gram polymer. 3.1% of these thiol groups were oxidised. Additionally, the enzyme inhibitors BBI (Bowman-Birk-Inhibitor) and elastatinal were covalently linked to chitosan representing 3.5+/-0.1% and 0.5+/-0.03% of the total weight of the resulting polymer conjugate, respectively. Chitosan-TBA conjugate (5 mg), insulin (2.75 mg), the permeation mediator reduced glutathione (0.75 mg) and the two inhibitor conjugates (in each case 0.75 mg) were compressed to so-called chitosan-TBA-insulin tablets. Control tablets consisted of unmodified chitosan (7.25 mg) and insulin (2.75 mg). Chitosan-TBA-insulin tablets showed a controlled release of insulin over 8 h. In vitro mucoadhesion studies showed that the mucoadhesive/cohesive properties of chitosan were at least 60-fold improved by the immobilisation of thiol groups on the polymer. After oral administration of chitosan-TBA-insulin tablets to non-diabetic conscious rats, the blood glucose level decreased significantly for 24 h corresponding to a pharmacological efficacy of 1.69+/-0.42% (means+/-S.D.; n=6) versus s.c. injection. In contrast, neither control tablets nor insulin given in solution showed a comparable effect. According to these results the combination of chitosan-TBA, chitosan-enzyme-inhibitor conjugates and reduced glutathione seems to represent a promising strategy for the oral application of insulin.